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ABSTRACT. - In the period September 1937 to August 198$, hadras (stake traps) and trawls 
were used to capture Diplodus \argus kotschyi (Strindnehner, IS76) from the sand and rock: 
intertidal of Kuwait Bay. Length frequency analysis showed that recruitment of young of the 
year took place in March. Gonadosomatic indices revealed that spawning took place between 
November and March. Protandrous sex reversal took place for the majority of fish in the 
second year of life, a number of fish did not undergo sex reversal. I). sargus spent its whole 
life in the bay. The largest fish were marked!v r smaller than previously reported for the Arabi¬ 
an Guir. 

RESUME. - Do septembre I9S7 a aoui 19SS, des nasses (hadras) et un chalut ont etc utilises 
pour pec her des Diplodus sargus kotschyi (Steindachner, IS 76) sur le sable el les roches dans 
la zone dc balancement des marees de la bare du Koweit. L analyse des frequences dcs ton* 
gucurs monire que le recruitment, des jeuncs de l annec se fait en mars. La majorite des pois- 
sons change de sexe (protandrte) dans leur deux seme annee mats certains n en changent pas. 
D. sargus passe loute sa vie dans la baie. La taille des poissons echantillonnes est en moyenne 
plus petite que celle qui est classiquemcnt observee dans le Golfe Arabique. 
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Diplodus sargus kotschyi (Stein dachncr, 1876), as described by Bauchot and 
Smith Cl 984), has heen previously reported from Kuwait and the Arabian Gulf as 
Diplodus sargus (Clayton and Abou-Secdo, 1986), Diplodus noci (Blegvad, 1944: 
Kuronuma and Abe, 1972: Rclyea, 1981; Dames and Moore, 1983) and Diplodus 
kotschyi (Randall el aL , 1978: Kuronuma and Abe, 1986). D. noct is considered to 
be endemic to die Red Sea (Bauchot and Smith, 1984) and />. xtfrgm kotschyi is 
the only species with a black blotch on the caudal peduncle to be found in the 
Arabian Gulf. In the present paper the fish will be referred to as Diplodus sargus 
kotschyi. 

Diplodus sargus kotschyi is considered to be the most common member of 
die Spartdac in the Arabian Gulf and to be die most common species of fish 
associated with rock substrate (Rclyea, 1981). During September 1981 to 
September 1982 a total of 1685 D. sargus were captured using trawls and seines, 
young of die year recruited in March and spawning was considered to occur in 
February, although most adults were thought to migrate elsewhere (Dames and 
Moore, 1983). Of the 1685 fish captured, 728 came from a single seine caught in 
May 1982 with the majority of fish captured in shallow water in the south-eastern 
part of Kuwait Bay (Dames and Moore, 1983) which is dominated by sand and 
rock intertidal environments (Jones, 1986), 

Maximum length is consistently reported as 3G0 mm (Kuronuma and Abe, 
1972; Randall et aL , 1978; Relyca, 1981; Bauchot and Smith, 1984; Dayton and 
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Abou-Scedo, 1986) allhough Dames and Moore (1983) recorded a maximum size 
of 1 73 mm. 

Diplodus sargus is hermaphrodite with most fish being protandrous (Micale 
et aL , 1987) with sex reversal occurring at various ages (Atz, 1964). Studies in the 
Mediterranean suggest that sex reversal takes place in die third Year of life or later 
(Micale err aL, 1987). 

Previous work on the reproductive biology of this species has been carried 
out in the Mediterranean (Micale et aL , 1987). Kuwait Bay, in the northern 
Arabian Gulf, is characterised by a wide range in sea temperature (1 3.2-32.8 7 C) 
and a high salinity (39-46 n iM>) (Wright* 1989). The present study uses iengLh 
frequency histograms, gonadosomatic indices and age to examine, for the Arabian 
Gulf, the probable dme of spawning, time of recruitment of young of the year, age 
structure of the population and to examine the probable time of sex change in this 
protandric species. 


MATERIALS AND METHODS 

Madras (stake traps), otter trawls and beach seines were used once a month 
to capture Dipl odus sargus kotschyi from an intertidal sand and rock environment 
at Doha, Kuwait Bay (29 ,23 N 48 .50 1:) (F ig. I). The hadra was constructed of 
30 mm mesh wire netting, catches were taken at low water on two successive 
mornings. Six trawl hauls were taken on a rising tide in the intertidal zone in a 
maximum depth of 2 m. I idal range in Kuwait Bay is between 3.5 and 4 m (Jones 



Pig. 1: Map of Kuwait bay showing 
location of sampling sites. 1: Doha 
and 2: Kuwait City. 
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and Dayton, 1983), The trawl had a mouth width of 4 m, constructed of 13 mm 
stretch mesh and with a cod end of 6.5 mm stretch mesh, hach trawl lasted for 5 
minutes at a speed of 0.5 ms-1. Six beach seine hauls were taken through a distan¬ 
ce of 15 m parallel to the shore m a maximum depth of 1.5 m. The seine was 
constructed of 6.5 mm stretch mesh and was 6,15 in long and 2.10 m deep. 
Temperature and salinity were determined on each day of sampling. 

Total length and weight were measured to the nearest millimeter and 
milligram. Sex was determined by microscopic examination of the whole gonad 
and classified as unsexed for small undeveloped gonads and eitiler male or female, 
depending on whether ovarian or testicular tissue dominated the gonad. Weight of 
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Pig. 2: Length frequency histogram of Osh from Doha showing sex. U: unsexed; F*: female; 
M: male; with numbers of each type. 
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gonads were determined to the nearest milligram. Whole otoliths were removed 
cleaned, dried and examined to determine age. The date of birth of any year class 
was assumed to be January 1st and the central opaque zone to correspond to the 
spring or die first year (Williams, 19S6J. These data were used to construct length 
frequency histograms and to calculate gonad os oma tic indices (GSM) where GSI = 
(Wl \V2)*10D where Wl is gonad weight and \V2 is total weight. Additional fish 
from a second hadra in Kuwait Bay at Kuwait City (29 .23 \ 49 ,S8T), (Fig. t), 
were used in the calculation of GSTs. 


RES l LTS 

Maximum temperatures (35,5 C) were recorded in August and die mini¬ 
mum (8.4~C) in January, maximum salinities (46%<>) occurred in Novemher and the 
minimum (40%) in March, 

A total of 44 X fish were captured in the hadra and trawls at Doha and a 
further 239 fish from the Kuwait City hadra were included in the analysis of GSls, 

Young of die year recruited to the trawl catches during March 198S at a 
modal length class of 20-30 mm (Mg. 2). In July small numbers of these fish were 
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Pig, 3: Gonadosomatic indices for fish from Doha and Kuwait City with + 1 Standard Error; 
o all fish and t, fish in the first year oftife. 
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first captured in the hadra, In September and October 1987, those fish in their first 
year of life that were approaching their first birthday were present at a modal 
length class of 90-100 mm and were captured mostly in the hadra, From 
November to February these fish were captured exclusively in the hadra. In March 
arid subsequent months these fish, now in their second year of life, were captured 
mostly in the trawls. In October 1987, young of the year through to fish in their 
eighth year were captured in the hadra and trawls. The largest fish captured was of 
total length 194 mm. 

Spawning, as shown by fish from Doha and Kuwait City, took place 
between November and March with a peak between November and December 
(Fig, 3). The length frequency distribution of fish captured at Doha shows that 
young of die year recruit during March and were captured entirely in the trawls 
[fig, 2). These fish were of undetermined sex and were captured almost 
exclusively in the trawls until August. In August a small number were present with 
gonads dominated by ovarian tissue, f ish captured in September and October 
corresponded to fish recruited as young of the year in March of die proceeding 
year and were still in their first year of life. These fish contained gonads that mostly 
consist of ovarian tissue (Fig, 2, Table l). In December this %lzc group of fish were 
approaching die end of their first year of life and a large proportion were present 
with gonads dial consist mostly of testicular tissue. In January these fish had 
passed their first birdi date and were now in the second year and were present 
entirely as fish widi gonads consisting of testicular tissue. During February diese 
fish were still present in small numbers but mostly as fish with gonads dominated 
by testicular tissue. Fish in Uieir second year and older were either fish with gonads 
dominated by ovarian tissue or with regressed gonads of indeterminate sex. Three 
larger fish were captured dial contained gonads dominated hv testicular tissue (Ta¬ 
ble 1). 


Table I: Sev of Hiplodus sargus kotschyi at 
various lengths for fish captured at Doha. 


Length (mrc) 

Unsexed 

Feiaaie 

Kale 

10-19 

31 

0 

0 

20-29 

143 

0 

0 

30-39 

21 

0 

0 

40-49 

16 

0 

0 

50*59 

11 

0 

0 ; 

60-69 

7 

0 

0 

70-79 

8 

1 

0 

BO-89 

8 

7 

3 

90-99 

10 

33 

14 

100-109 

4 

22 

25 

110-119 

6 

IS 

10 

120-129 

2 

9 

0 

130-139 

0 

13 

0 

140-149 

0 

12 

I 

150-159 

0 

5 

2 

160-169 

0 

2 

0 

170*179 

0 

i 

0 ; 

1B0-189 

0 

2 

0 

190-199 

0 

1 

0 


IHSCL SSI ON 

Diplodus sargus kotschyi is closely associated with shallow sand and rock 
environments throughout its life (Relyca, 1981), Previous work in shallow muddy 
environments within Kuwait Bay reported very low catches (Wright, 1988), In 
Soutli Africa juveniles of /), sargus capcnsis were closely associated with inshore 
reefs (Joubert, 1981), In Kuwait Bay they were not captured in beach seines 
suggesting these fish prefer slightly deeper water and are not found at the waters 
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edge* This species is present in the intertidal zone and near sublittoral zone as 
young of the year through to adult spawning stock. 

t he present study confirms the observation that young of the year recruit 
during March (Dames and Moore, 1983), Spawning was considered to occur in 
February (Dames and Moore, 1983), however Lhe present study shows that peak 
spawning takes place between November and March. The maximum total length 
captured was similar to that reported by Dames and Moore (1983) but was 
markedly smaller than reported by previous authors for fish in the Arabian Gulf 
(see Bauchot and Smith, 1984). This small size may reflect either a characteristic of 
the fish stock in Kuwait or is an indication of overfishing. 

Studies on captive Diplodus sargus from the Mediterranean suggest lhat 
prolandrous sex reversal occurred during and after the third year of life (Micale et 
aL* 1987)* In the wild sex reversal is reported as occurring at a variety or ages 
(AU. J 964). D. sargus capensts in South African inshore waters exhibits protamine 
hermaphroditism with functional females being larger than functional males, in 
small fish with ovo-testes die ovarian part of die gonad showed no seasonal 
development whilst Lhe testicular development was complete (Coelzce, 19Sf>). In the 
present study young of the year mature at die end of their first year and early in 
their second year predominantly as males although a smaller proportion were 
present as fish with gonads dominated by ovarian tissue* After spawning die spent 
males were left with resting ovarian tissue in the gonads and in their second year 
may mature either as females or males so dial a small number offish were present 
as males in dieir second year or older* 

Diplodus sargus kotschyi is a winter spawning fish in the northern Arabian 
Gulf which shows unbalanced hermaphroditism (Micale et al. r 1987) with most 
fish being prolan drous* reversal takes place in the second year of life. A number of 
fish never undergo sex reversal with many fish never developing testis and a small 
number remaining as males. The fish in Kuwait Bay have a markedly small maxi¬ 
mum length. 
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